Abstract
Introduction
Creation of new plant varieties is a long and complex process which entails great effort, knowledge and financial investments. Such creation requires scientific knowledge in the field of genetics, plant breeding, molecular biology, biometrics, as well as a great experience and entire intellectual knowledge of the breeder who creates a new variety. In order for the EP 2014 (61) 1 (211-223) Janko Veselinović, Mirjana Milošević, Sara Počuča breeders (or those enjoying such legal rights) to not remain without an adequate financial remuneration for the expenses incurred during the creation of new varieties, it is necessary for the new plant variety to be protected as intellectual property. This means that breeders, along with creating new plant varieties, must also work on their protection as intellectual property. Most often, it takes more than ten years of use of a new variety to compensate for the expenses for its creation and legal protection. If it is used without authorisation, the entire multidisciplinary results are brought into question.
Legal regulation of this field in Serbia was necessary from the aspect of the Serbian plant breeders, but also for the legal security of those abroad who might want to enter the Serbian market with their products. The most significant source of legal regulation of this field in Serbia is the Law on Protection of Breeders of Plant Varieties (LPBPV). An integral part of the Serbian legal system is also the International Convention on Protection of New Plant Varieties, passed by The International Union for Protection of New Plant Varieties (UPOV), ratified by the republic of Serbia in 2010, as well as the International Treaty on Plant Genetic Resources for Food and Agriculture, ratified in the early 2013. The Regulation of the European Council (REC) created a system for the protection of plant varieties as one and only form of industrial property rights for new plant varieties in the European Union, managed by The Community Plant Variety Office -CPVO. CPVO seat is in Angers, France.
The goal of this paper is to try and consider the legal consequences, answering certain open questions regarding the protection of intellectual property in this field.
Plant resources as a common concern of all countries
Apart from the fact that it is necessary to protect the plant breeders' rights and to enable them to enjoy the rights on national and international levels, there is a legal framework which limits those rights in certain cases. On a national level, the obligatory licence is a sort of state intervention in the plant breeder's right to freely manipulate and deal with a plant variety. The obligatory licence is defined by the Law on Protection of Plant Breeders' Rights (article. 31-35.) and can be issued by the competent minister if the holder of the plant breeder's rights refuses to yield the right to use the protected variety to other persons or makes unjustified demands for such use. On the international level, the most significant legal source on this matter is the International Treaty on Plant Genetic Resources for Food and Agriculture (Official gazette of the Republic of Serbia, International treaties, no. 1/13).
This treaty has only recently (2013) become an integral part of Serbian legislative, after it was ratified by the National Assembly of the Republic of Serbia. Serbia had previously not ratified it for many years, as it also entails certain negative consequences for the holders of rights to registered and unregistered plant varieties.
The motives for the elaboration of this international agreement should also be emphasized. Its preamble emphasizes a "special nature of plant genetic resources for food and agriculture, their distinctive features and problems needing distinctive solutions"( UPOV, Preamble). It underlines the "alarm by the continuing erosion of these resources", pointing out that the plant genetic resources for food and agriculture are a common concern of all countries, seeing as all countries largely depend on plant genetic resources for food and agriculture that originate from another country. The contemporary world is being faced with huge issues in securing production of enough quantities of healthy safe food. It is thus explicitly stated that plant genetic resources must not be limited by country borders. The cited legal foundations for the passing of this Treaty are the goals of Rome Declaration on World Food Security and Action plan of the World Food Summit, as well as a sustainable agricultural development of the current and future generations, with the emphasis on "urgently strengthening the capacity of the developing countries and countries with transition economies for undertaking of such tasks" (UPOV Preamble). It is also emphasized that the global action plan of preservation and sustainable use of plant genetic resources for food and agriculture is an internationally confirmed framework of such activities.
One of the key provisions of the Preamble of this Treaty is "Affirming also that the rights recognized in this Treaty to save, use, exchange and sell farm-saved seed and other propagating material, and to participate in decision-making regarding, and in the fair and equitable sharing of the benefits arising from, the use of plant genetic resources for food and agriculture, are fundamental to the realization of Farmers' Rights, as well as the promotion of Farmers' Rights at national and international levels" (UPOV Preamble). The Preamble especially underlines the fact that the states, in realising their sovereign rights over their plant genetic resources for food and agriculture, might find use in creating an efficient multilateral system for facilitated access to a part of these resources that would be defined by agreements, as well as for a just and equal share of benefits arising from their use.
Already in the very Preamble of International Treaty on Plant and Genetic Resources for Food and Agriculture it can be seen that there is a "higher" interest above the right of the countries to protect their genetic resources for food and agriculture -the interest of availability of those resources to the rest of the humanity, especially the developing countries. It can be clearly understood that countries which generate the largest plant genetic resources regardless of the obligation to make them useful for their own people, also have a responsibility to other nations without such resources. Countries with large populations, especially African ones, do not have a significant potential for creating such resources, but, on the other hand, have greatest problems with feeding their population. From the ethical point of view, this international Treaty is fully justified. It is important that Serbia, with significant potentials of new plant varieties, can significantly contribute in the created system of multilateral exchange, according to the ratified Treaty. Thus, this Treaty will place significant burden of helping the undeveloped countries on Serbian plant breeders. The countries which are more developed than Serbia, having protected their plant varieties, are not in such position and are not threatened by endangering of protected intellectual property. The degree of the damage could be assessed depending on the number of Serbian plant varieties to be economically exploited without an adequate remuneration and the number of rights to plant varieties lost by Serbian breeders if some are falsely declared as breeders.
Legal and economic consequences for
Numerous experts in this field, both the plant breeders and respectable lawyers acquainted with the circumstances in plant variety protection have indicated the potential problems that the ratification of the Treaty could cause. Most of them have suggested delaying the passing of the Law on Acceptance of International Treaty on Plant and Genetic Resources for Food and Agriculture for several years in order to leave time for the protection of domestic plant varieties. "Delay is necessary to pass and apply the regulations on founding of the National "bank" of genetic resources and define the conditions for a potential exchange of such resources" in order for the breeders of Serbian plant varieties to register and protect their seed with the Government's help. This would secure the right for further protection within the potential exchange, as well as a division of profit in the case of commercialisation by the participants of resource exchange. Unfortunately, the competent ministry and the Government had no understanding for such initiatives.
Serbia is seriously lagging behind in the sphere of protection of plant varieties, primarily due to wars and the crisis that ensued after 1990 and lasted more than a decade. During this period, other countries worked on creation and protection of new plant varieties. For most countries in the European Union the protection of new plant varieties started in 1996, when 1386 were protected. The trend of protection grew, so in 2008 the number of protected plant varieties reached 3012. 5 The creation of a plant variety and its protection is a significant investment. According to an analysis, for the creation of a variety of wheat in Czech Republic in 2002, about 2.5 million dollars were used. A certified wheat variety was sown on about 100,000 hectares there, while the same amount was sown with an uncertified wheat seed. If one considers that 20 USD is a yearly profit from a hectare sown with a certified seed, a total yearly sum of 200,000 USD is obtained. Hence, it takes twelve years for the invested resources to yield profit (Krehilk, 2003) .
In the European Union and USA, the number of varieties submitted for protection is great. Special care about the protection of rights of plant breeders is taken in the USA. As an example, the number of protected varieties of cotton since 1970 can be used. Since 1980, the number of created and protected varieties has been parallel. This means that the number of unprotected sorts was negligible. The situation is similar with other plant varieties. The situation in Serbia is very different. The number of protected sorts is negligible.
The analysis of the most significant provisions of the Treaty indicates the provisions that could be questionable from the point of view of protection of the breeders of domestic plant varieties. Our starting points are three facts that are important for Serbian plant breeders. The first one is that in Serbia there is a significant number of plant breeders with their own national and commercial value and potential. Second, major plant breeders or holders of rights are national institutes and certain varieties, albeit new, are not adequately legally protected. Third, by adopting the international Treaty, an obligation is created for the plant breeders to make the varieties available under the conditions in the Treaty, not only to the developing countries, but also indirectly, to all multinational companies which might, taking into account what has previously been mentioned, "legally" abuse it.
An important question should be asked -why has Serbia ratified this Treaty before circumstances were made for the plant genetic resources to be protected. It is known that the protection of intellectual property is an expensive process and that several thousand plant varieties is not protected as intellectual property, although they are a fruit of effort of Serbian experts. Our institutes needed additional time and significant financial support in order to protect plant genetic resources.
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In the introductory part of the Treaty, its goal is emphasized and defined as "conservation and sustainable use of plant genetic resources for food and agriculture and the fair and equitable sharing of the benefits arising out of their use (UPOV), in harmony with the Convention on Biological Diversity, for sustainable agriculture and food security."
The contractual provisions of the Treaty oblige the signatory countries to "survey and inventory plant genetic resources for food and agriculture, taking into account the status and degree of variation in existing populations, including those that are of potential use and, as feasible, assess any threats to them" (UPOV, General Obligations, Article 5, Paragraph 1a). Obligatory duties on the national level were defined as: strengthening of international activity with the aim to promote preservation, evaluation, documentation, genetic strengthening, plant breeding, seed multiplication and sharing by enabling access and exchange in accordance with the Treaty on Plant Genetic Resources for Food and Agriculture of certain information and technology. What can be recognized here is the obligation of the Serbian breeders to enable access to plant varieties that are, unfortunately, not yet adequately legally protected.
In the article in which the multilateral system of access to and participation in sharing is covered, the starting principle is that "the Contracting Parties recognize the sovereign rights of States over their own plant genetic resources for food and agriculture, including that the authority to determine access to those resources rests with national governments and is subject to national legislation." (UPOV, Multilateral system of a access and benefitsharing, article 10.) However, the next paragraph points out that "In the exercise of their sovereign rights, the Contracting Parties agree to establish a multilateral system, which is efficient, effective, and transparent, both to facilitate access to plant genetic resources for food and agriculture, and to share, in a fair and equitable way, the benefits" A Special annex (UPOV, Annex l of the Treaty) establishes the list of crops included in the multilateral system. The list contains all more significant crops, fodder, and grass. The most debatable part, from the aspect of national economy, is the provision which stipulates what plant genetic resources for food and agriculture the Treaty refers to, from the aspect of the right holder. Namely, it is emphasized that those are resources which are "under rule and control of signatory parties and public sector domain." The essential fact is that all significant resources in this field in Serbia are under the control of the state, in the public sector domain. This means that the domestic plant genetic resources have become, by means of ratification of this Treaty, available to users outside Serbia, not only to those who are in public sector and under the control of the state, but also to the public companies dealing with plant varieties and plant genetic resources in general. On the other hand, "other owners of plant and genetic resources" for food and agriculture, signatories of the Treaty are "obliged" to "include those plant and genetic resources for food and agriculture in the multilateral system (UPOV, Annex l, of the Treaty). In other words, the right bearers who own plant and genetic resources for food and agriculture and are under the control of the state must make those resources available to all signatory parties, while the companies which are not of such nature do not have to. In that case, they are merely encouraged to do so.
The Treaty defines the obligations of its signatories to take measures for facilitated access to plant genetic resources for food and agriculture and, in accordance with that, undertake legal or other necessary measures in order to secure such access to the others. It is stipulated that, with that purpose, such access is to be provided to "natural and legal persons under the Jurisdiction of any Contracting party" (UPOV, Article 12.3.). This practically means that Serbian institutes are obliged to provide access to their genetic resources for food and agriculture to any individual, regardless of whether that individual comes from Austria, USA, Russia or China. Apart from that, it is stipulated that such access must be granted "Access shall be accorded expeditiously, without the need to track individual accessions and free of charge, or, when a fee is charged, it shall not exceed the minimal cost involved" (UPOV, Article 12.3.b) This also entails that "all available passport data and, subject to applicable law, any other associated available non-confidential descriptive information, shall be made available with the plant genetic resources for food and agriculture provided" (UPOV, Article 12.3.c).
In the Article 12.3.d of the Treaty, it is stipulated that the recipients shall not claim any intellectual property or other rights that limit the facilitated access to the plant genetic resources for food and agriculture, or their genetic parts or components. This does not represent a special protection for genetic resources that are not protected, seeing as it is not possible to control the "fate" of the new varieties, which is especially true of corn, sunflower and such.
The contract does not directly refer to plant genetic resources protected by the intellectual and other property rights, so the Treaty states that access to them shall be "in accordance with the relevant international agreements and national laws."
Seeing as it is presumed that less than 1% of plant varieties/genetic resources in the field of agriculture in Serbia are protected by intellectual property rights, it becomes clear that these national resources have remained virtually unprotected. In developed western countries, plant genetic resources in this field are almost entirely protected.
Taking into account the aforementioned circumstances, one could ask what the possibilities to pull out of this Treaty are if it's harmful consequences to Serbian agriculture and food production are confirmed. The foreseen possibility is that "any Contracting Party may at any time after two years from the date on which this Treaty has entered into force for it, notify the Depositary in writing of its withdrawal from the Treaty" (UPOV, Withdrawals, Article 32.). However, withdrawal is valid one year from the date of acceptance of written notification. This practically means that if Serbia, taking into account its recent signing of the Treaty, would immediately file for withdrawal from the Treaty, that withdrawal would come into force only in three years' time. Two years until the date of coming into force of the Treaty for Serbia and one year from the date of receiving a written notification of withdrawal. If we presume that a plant variety is protected as intellectual property, it means that collectioner/ plant breeder has certain rights over the reproductive and harvested material of his varieties. To be true, other breeders are also given the right to use protected varieties for the development of the new ones, with no obligation whatsoever to the original breeder. This convention also foresees the so-called "farmers' privilege" stating that contracting parties can limit breeders' rights within sensible boundaries and with preservation of legal interests of the breeder in order to allow the agricultural producers to use (on their farms and in multiplication purposes) the harvested material of a protected sort obtained on their farms (farm-saved seed), (Šarac, 2006) . "Farmers' privilege" is a legal possibility for the farmer to reuse the seed of the protected variety, although it was protected as intellectual property.
The Law on protection of plant varieties as well as the aforementioned Convention create a privilege and a legal precedent. Farmers are thus allowed to do something bypassing the basic rules of protection of varieties as intellectual property. However, as we have pointed out, the Convention guarantees certain exclusive rights on planting material, so the farmers are often forced to contractually bind not to use the seed produced on their farms for the next year's sowing. Thus, farmers are prevented from using the "farmers' privileges."
When it comes to the application of the "farmers' privilege" on the territory of the European Union, its legal foundation is the regulation EU 88/44/EC. According to the regulation, the farmers can freely use the seeds of protected varieties, while the product of plant material is unprotected. Farmers are, however, not allowed to resell patented seeds (Milošević, 2012) .
Farmers' privileges can be completely abolished and, along with them, the use of farm-saved seed. It is possible that through the domination of the patent right doctrine the holder of intellectual property rights obtains an unlimited right to control all profit gained from a variety. This opens the question of whether in future there can be a discontinuation of possibility to use farm-saved seed in certain countries. There is a tendency for the next change of Convention for the Protection of New Varieties of Plants to include the prohibition or significant limitation of use of farm-saved seed. The legislative of certain countries has already regulated that. In theory, there will still remain an option for the farmers to make arrangements with various licence holders, which is not the case with patent protection. In practice, it is very probable that companies will not denounce their acquired rights to control all seed. That trend is going to grow, thus increasing the profit of companies (Milošević, 2012) . The farmers' privilege is debatable, both from the legal and economical point of view. Namely, it remains an exception from the basic rule that property is inviolable, which includes the intellectual one, as well. On the other hand, the seed industry, represented by its owners, wish to control who produces seed as well as the seed market. Seeing as a significant part of the world production of food is still based on farm-saved seed (as the product of farmers' privileges), the seed industry works on creating a legal system which will limit, or even completely abolish, such use (Milošević, 2012) . It is done through World Trade Organisation, but also through bilateral trade agreements or direct lobbying of the governments. Governments of numerous countries already insist on being sent data on the quantity of seed multiplied at farms. It is the first step towards the restriction of use of seed of protected varieties at farms.
The most drastic example, which is in direct opposite with the spirit of the International Treaty on Plant and Genetic Resources for Food And Agriculture is the application of the so-called "terminator technology". It is not forbidden by the Convention for the Protection of New Varieties of Plants. More precisely, it is allowed as a form of protection of intellectual property. This technology foresees that genetic engineering is used to implant the plant with a mechanism that destroys the plant of the next generation. The company Delta and Pene Land Co was granted a US patent 5,723,765 in 1998 for the Technology Protection System (Radin, 1999) . There are many opponents to the application of this technology. In this example, two key principles collide. The first one is the inviolability of all forms of property, including intellectual. The second principle is that plant genetic resources for food and agriculture are a common concern of all countries, seeing as all countries largely depend on plant genetic resources for food and agriculture which originate from another country. If the theory of this discrepancy is analysed, the question remains of the situation of plant variety breeders in Serbia. Not only do they not apply the so-called terminator technology, but have in a very small percentage protected the rights on new plant varieties as a form of intellectual property. In addition to that, according to the International Treaty on Plant Genetic Resources for Food and Agriculture, the mentioned plant varieties must be made available to every natural and legal person from any signatory country. It should be recalled that one of the strategic directions of the former federative state (Socialist Federative Republic of Yugoslavia) was the development of seed production and creation of own plant varieties. Only in the period between 1960 and 1997, the Yugoslav breeders have protected more than a thousand newly-created plant varieties, many of which are among the leading ones in the world according to quality and yield (Šarac, 2006 ). An interesting piece of data is that an initial gene fund of 58 collections with about 32.000 samples was created between 1982 and 1992, for the need of the national Bank of plant genes within the programme of protection of biodiversity and preservation of genetic resources (Kišgeci, 1997) . The consequence of the dissolution of the former state was also the devastation of the domestic agricultural production and the decrease of investment in breeding of plant varieties. In recent years the state has improved, but, unfortunately, there are not enough resources for the protection of new plant varieties as intellectual property.
A very important warning comes from anti-globalists, whose criticisms are aimed primarily at multinational companies. Thus, according to Karen Lejman and Al Krebs, multinational companies are, for the first time, at the verge of taking control over genetic wealth of the planet through the global legal framework defined by the World Trade Organisation (Lejman et al., 2003) . The same authors state that five hundred thousand Indian farmers demonstrated against GAT on October 2 nd 1993, swearing to protect their right to produce and keep their seed. They made a charter of farmers' rights, among which the special place was occupied by the right to keep, reproduce and change the seed and the plant. 
Division of benefits
Pertaining to this is also the question of participation in the division of benefits in the Multilateral System of Exchange of Plant Genetic Resources for Food and Agriculture. It is established by the Treaty that the benefits arising from use, including commercial one, of plant genetic resources for food and agriculture within the Multilateral System "shall be shared fairly and equitably through the following mechanisms: the exchange of information, access to and transfer of technology, capacity-building, and the sharing of the benefits arising from commercialization, taking into account the priority activity areas in the rolling Global Plan of Action, under the guidance of the Governing Body"(UPOV, Chapter: Benefit Sharing in the Multilateral System, Article 13.2). A good intention of the author of the Treaty could be recognised here. It could be confirmed by the fact that a socalled "mechanism" is formed with a special (trustee) account to receive and use financial resources, which will flow in in order to realise this agreement. This means that the recipient who commercialises a plant variety (plant genetical resource) transfers to that account "an equitable share of the benefits arising from the commercialization of that product."(UPOV, 13.2.d(ii). This obligation is inexistent or turns into a recommendation in the case that the product is available to others without limitations, for the purpose of further research and breeding, in which case the recipient who commercialises shall be encouraged to make such payment
The Governing body defines, at the first meeting, a level, form and means of payment in accordance with the commercial practice. A framework is also defined, according to which the division within the multilateral system will be made according to the principle of resources being distributed primarily, directly and indirectly to agricultural producers in all countries. This particularly refers to developing countries and countries with a transition economy which preserve and use in a sustainable way the plant genetic resources for food and agriculture. From the point of view in Serbia, such attitude is debatable, in the least. Seeing as Serbia is mostly going to be the giver of plant genetic resources for food and agriculture in this exchange and taking into account the fact that it had no resources to protect its plant varieties as intellectual property, the question is whether resources should be made available for such purpose within the multilateral system. Considering the specific position of Serbia in this case, we do not see it as possible. However, one provision of the Treaty offers certain chances for that. Namely, the article 13.3. of the chapter on participation in benefit-sharing in the Multilateral system stipulates that "the Governing Body shall, at its first meeting, consider relevant policy and criteria for specific assistance under the agreed funding strategy established under the article on financial resources (UPOV, Article 18.) for the conservation of plant genetic resources for food and agriculture in developing countries, and countries with economies in transition whose contribution to the diversity of plant genetic resources for food and agriculture in the Multilateral System is significant and/or which have special needs." Our country would certainly have the possibility to "clarify" its special nature and "special needs" through a concretisation of this provision, taking into account its recent accession. This is primarily so because one should be led by the fact that the percentage of legal protection of plant varieties is very low, as well as that there is a large fund of quality plant varieties.
Access to ex situ collections, technologies and exchange of information
Apart from the fact that signatory countries are obliged by the provisions of the Treaty to enable access to their plant genetic resources, this act creates conditions to access ex situ collections. Ex situ collection denotes a collection of plant genetic resources for food and agriculture maintained away from its natural habitat.
The Treaty calls upon the international centres which keep the collections of plant genetic resources to make them available to the signatory parties of the Treaty. This primarily refers to the collections of plant resources for food and agriculture, safeguarded by the trustees -International Agricultural Research Centres (IARCs) and Consultative Group on International Agricultural Research (CGIAR). Plant genetic resources for food and agriculture must be made available in accordance with the provisions of the Treaty on material exchange, which is currently used in accordance with the agreement between International Agricultural Research Centres and Food and Agriculture Organisation of the UN.
It arises from this that Serbia can make its plant and genetic resources available on a twofold basis (from two collections). The first one is collections of domestic breeders in their own possession, the other is collections in International Agricultural Research Centres. If a plant breeder from Serbia submits a new plant variety for keeping to an International Agricultural Research Centre, the potential user can turn to either the breeder or the centre in order to obtain that plant variety.
The contracting parties are obliged to cooperate in developing and strengthening "to facilitate the exchange of information, based on existing information systems, on scientific, technical and environmental matters related to plant genetic resources for food and agriculture" (UPOV, Article 17). As a result of such exchange, it is expected that a significant contribution will be made to the sharing of benefits by making information on plant genetic resources for food and agriculture available to all Contracting Parties.
A part of the Treaty defines the access to not only the genetic material, but also the technology, as it is "Recognised that some technologies can only be transferred through genetic material" and stated that "the Contracting Parties shall provide and/or facilitate access to such technologies and genetic material. Access to these technologies, improved varieties and genetic material shall be provided and/or facilitated, while respecting applicable property rights and access laws, and in accordance with national capabilities." Access to and transfer of technologies, including those protected by intellectual property rights, was especially facilitated and for the least developed countries and countries with economy in transition.
Conclusion
By analysing the most important provisions of the International Treaty on Plant and Genetic Resources for Food and Agriculture it can be concluded that the application of a certain part of provisions could be legally and economically detrimental for Serbian plant breeders. The first reason for this is that in Serbia there are breeders of plant varieties which are globally important and have their own commercial value and potential. Second, the most significant breeders of plant varieties, right bearers are the national institutes, while certain varieties, although they have conditions for that are not protected as intellectual property. By implementing the International Treaty, plant breeders are obliged, under the conditions of the Treaty, to enable access to plant resources not only to developing countries, but, indirectly, to all multinational companies that might "legally" abuse it. Thus, unequal contracting parties are put in an equal position, making Serbian plant breeders yield up everything, while breeders in developed countries do not have such obligations. Seeing as no reserves are allowed, this Treaty requires the assessment of possible activities that would help preserve the plant resources of Serbia as international resources.
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